1. Introduction {#sec1}
===============

Mankind has, more often than not, been at the receiving end of certain unprecedented events that have hogged the limelight and become history \[[@bib1]\]. Diseases which were never there in the past have gained currency and become a part of the popular parlance. Plagues, flu etc. have battered humanity from time to time and the casualties have been of no small dimension. As of now, it is Covid-19 caused by SARS-CoV-2 which is doing the rounds and have brought the world to a deadening standstill \[[@bib2]\]. Regarded as a family of viruses, the Corona Viruses cause cold, cough, and respiratory problems \[[@bib2]\]. Known as the SARS-CoV-2, this virus is life threatening and can take a heavy toll in terms of morbidity and fatalities \[[@bib2]\]. The global headcount as of on May 31st, 2020, is about 6.2 million which presents a staggering picture indeed \[[@bib3]\]. In India, with reports of the first case reported way back in January 30, 2020, the headcount as of May 31st, 2020, stands about 190,648 which is likely to increase exponentially \[[@bib4]\].

The beginnings of which are to be located in fateful Wuhan in China \[[@bib5]\], the disease gradually spread across the globe with the initial hotspots being Italy, France, Germany, England et al. and of course, the United States of America and India. It finally turned its ugly head to become a global phenomenon which the world is now trying to grapple with and thereby eke out a solution in the form of a Vaccine. Even as the efforts towards finding a vaccine are underway, there have been simultaneous efforts to reach out to those huge groups of people which have been by now affected. The process being undertaken by Governments is to trace, test, isolate and quarantine. The mechanism currently in place to contain or rather to flatten the curve is hard and fast social distancing, using of masks and frequent hand washing \[[@bib6]\]. By now, a few countries have endorsed and ramped up rapid testing to contain the spike and spiraling of Covid-19.

Meanwhile, various studies have been undertaken to understand the nitty-gritty of this venomous disease. These studies have been of variegated nature. Instead of creating health burden, this pandemic has a great impact on the economic downturn which has seriously affected people from the lower socio-economic stratum (SES) \[[@bib7]\]. Research also shows that the different meteorological factors particularly daily temperature and relative humidity are also important in the spread of the disease \[[@bib8]\].

Further, the efforts of the academia cutting across multiple disciplines have been working tirelessly to have a better understanding of the prevailing situation. It is in continuation of the same vein that there can be a feasible approach towards understanding the recovery time of the disease. The rationale behind making an effort to approximate the recovery time vis-à-vis the incidence of the pandemic is something that has a bearing on the overall preparations and the mechanism that needs to be put into place at the earliest convenience. In the event of any possibility to determine the recovery time, then the governments will be better placed to make arrangements accordingly and in accordance with the likely number of patients that are to be affected by the disease in the near future.

2. Covid-19 situation in India {#sec2}
==============================

Considering the world scenario regarding the spread of covid-19, India is also not an exception. The Government of India has been working round the clock to make a holistic assessment of the situation. On 31st May 2020, the total number of covid-19 cases in India is 190,648 with a total deaths of 5414. The number of recovered patients in the country on the same day is 91,862 i.e. 48.18% of the total cases. The total number of covid-19 cases of the various states in India on 31st May 2020 is shown in the map in [Fig.1](#fig1){ref-type="fig"} .Fig. 1Total covid-19 cases in India on 31st May 2020(Data Source: [www.covid19india.org](http://www.covid19india.org){#intref0030}, Map not for scale).Fig. 1

Among the states of India, Maharashtra topped the list in terms of fatality with 2286 numbers of deaths till 31st May 2020. The geographical distributions of deaths (in percentage) in the country till 31st May 2020 is shown in the map in [Fig. 2](#fig2){ref-type="fig"} .Fig. 2Percentage of deaths of different states in India till 31st May 2020(Data Source: [www.covid19india.org](http://www.covid19india.org){#intref0035}, Map not for scale).Fig. 2

Maharashtra is the state with the maximum number of recovered patients which is 29,329 (43.35% of the total cases) followed by Tamil Nadu with 12,757 (57.12% of the total cases). The proportion of recovery across India is found to be 48.18% which is greater than the world's proportion of recovery. In case of Andaman & Nicobar Islands and Mizoram, though the recovery percentage is 100, yet it is noticeable that the total numbers of covid-19 cases in these states are also very low. The percentage of recovery of different states in India till 31st May 2020 is shown in the map in [Fig. 3](#fig3){ref-type="fig"} .Fig. 3Recovery Percentage of different states in India till 31^st^May 2020(Data Source: [www.covid19india.org](http://www.covid19india.org){#intref0040}, Map not for scale).Fig. 3

Understanding the recovery time of disease is very useful information in the fight against the disease. If the incidence of a disease is very high and the recovery time of the disease is also high then the prevalence of the disease in the country is likely to increase which in turn puts extra health, economic and social burden on the country. Understanding the recovery time of the disease will help the Government to plan proper strategies to counter the disease. With the information on recovery time of a disease in pandemic situation like Covid-19, the government will be able to plan strategies like requirement of hospitals, doctors, medical staffs, medical equipment's etc. It will also help to make different social and economic policies which will help to fight with the disease. Thus in this study, an attempt would be made to study the recovery times of Covid-19 patients of India.

3. Methodology {#sec3}
==============

The necessary data for the study are collected from a secondary source. Information on confirmed Covid-19 individual cases in India is collected from the web portal <https://www.kaggle.com/>. The duration of the study was from March 1, 2020 to April 25, 2020. All the cases hospitalized with positive Covid-19 in India through March 1, 2020 to March 31, 2020 are included in the study. The follow-up of the included cases is done up to April 25, 2020 during which no inclusion of patients is made. Up to March 31, 2020, a total number of 1635 Covid-19 positive patients is diagnosed which are admitted in different hospitals of India. With the help of the sample size determination formula for finite population \[[@bib9]\], the sample size for the study stands at 221 samples of Covid-19 positive patients where the population size is 1635. Simple random sampling is used to select 221 covid-19 patients from the population using MS-Excel. The information about sex and age of the patients are also collected from <https://www.kaggle.com/>. The recovery time (in days) is evaluated from the day of hospitalization until recovery. The patients were pondered as censored if he/she died or remain hospitalization after April 25, 2020.

To evaluate the probability of recovery at different time points Kaplan-Meier product limit estimator \[[@bib10]\] is used. The average (median) recovery time of Covid-19 patients is estimated by using Kaplan-Meier survival curve. Average recovery time with respect to sex and age of Covid-19 patients are also estimated by using the same method. Log-rank \[[@bib11],[@bib12]\] test is used to compare the average recovery time of Covid-19 patients with respect to sex and age.

4. Results and analysis {#sec4}
=======================

A random sample of 221 covid-19 patients is included in the study and status of the patients is studied after 25th April 2020. The age and sex distribution of the Covid-19 patients are presented in [Table 1](#tbl1){ref-type="table"} . Kaplan-Meier product limit estimator is used to study the survival time of the Covid-19 patients. The results of which are presented in [Table 2](#tbl2){ref-type="table"}, [Table 3](#tbl3){ref-type="table"} .Table 1Demographic profile of the Covid-19 patients.Table 1CharacteristicsFrequencyPercentageSexMale14666.1Female7533.9AgeLess than 60 years14766.560 years & above7433.5Total221Table 2Probability of recovery from Covid-19 at different time points.Table 2Time (In days)Probability of recoveryStandard deviation100.0465120.014362150.2930230.031041180.3953490.033344200.4372090.033830210.4651160.034017230.4744190.034055250.5348840.034017270.5399390.034020370.5576340.037029Table 3Average recovery time of covid-19 with respect to sex and age.Table 3Median (In days)95% Confidence IntervalLog-rankLoweUpperOverall2516.1433.86Sex Male2312.7133.290.397 Female2514.6537.34Age Less than 60 years2112.8229.320.656 60 years and above2517.2232.78

[Table 2](#tbl2){ref-type="table"}, shows the chances of recovery of covid-19 patients at different time points (in days). The probability of recovery from covid-19 virus in 10 days is very small. Only 4% of the patients recovered in 10 days. About 40% of the patients recovered in 20 days. In 25 days of treatment about 50% of the patient were discharged from the hospital i.e., got cured from covid-19.

The Kaplan-Meier product limit estimator estimated that the average recovery time of covid-19 patients is 25 days (95% confidence interval 16.14 days to 33.86 days). Thus from the results it is observed that a covid-19 patient needs on the average 25 days to recover. Log-rank test is used to study the recovery time of Covid-19 patients with respect to sex and age and the results are presented in [Table 3](#tbl3){ref-type="table"}. From [Table 3](#tbl3){ref-type="table"}, it can be observed that the average recovery time of male patients is 23 days (95% C.I. 12.71 days to 33.29 days). On the other hand, the average recovery time of female is little higher which is 25 days (95% C.I. 14.65 days to 37.34 days). The results of the Log-rank test shows that there is no significant difference (p-value \> 0.397) in the recovery time of covid-19 patients with respect to sex i.e., the recovery time of male and female patients is more or less same. The average recovery time of patients of age less than 60 years is estimated to be 21 days (95% C.I. 12.82 days to 29.32 days) while the average recovery time of Covid-19 patients of age 60 years and above is found to be little bit higher i.e., 25 days (95% C.I. 17.22 days to 32.78 days). But this difference in recovery time of Covid-19 patients of age less than 60 years and more than 60 years is not significantly different. Kaplan-Meier survival curve representing the recovery time of the covid-19 patients is presented in [Fig. 4](#fig4){ref-type="fig"} . The Kaplan-Meier survival curve representing the recovery time of covid-19 patients with respect to sex and age is also constructed which are presented in [Fig. 5](#fig5){ref-type="fig"} and [Fig. 6](#fig6){ref-type="fig"} .Fig. 4K-M curve for Covid-19 patients.Fig. 4Fig. 5K-M curve for covid-19 patient w.r.t sex.Fig. 5Fig. 6K-M curve for covid-19 patient's w.r.t age.Fig. 6

5. Conclusion {#sec5}
=============

SARS-CoV-2 is a new virus of the family of coronavirus, recognized in 2019. SARS-CoV-2 began in the month of December 2019 in Wuhan, China. Research shows that, despite a large population and limited health infrastructure, the incidence as well as mortality of Covid-19 has been seen relatively lower in South Asian countries including India than many other developed country \[[@bib13]\]. In India the first case of SARS-CoV-2 was identified in Kerala on January 30, 2020. The Covid-19 virus spread all over India and affected people irrespective of rank and status. Here, in the present study taking the positive Covid-19 cases of India from March 1, 2020 to March 31, 2020 with a follow up period of 25 days, it has been estimated that the average recovery time of covid-19 patients in India is 25 days (95% C.I. 16.14 to 33.86). Also the estimated average recovery time of male patients is 23 days (95% C.I. 12.71 to 33.29) and that of female patients is 25 days (95% C.I. 14.65 days to 37.34 days). The average recovery time of patients who are 60 years and above is estimated as 25 days (95% C.I. 17.22 to 32.78), on the other hand, recovery time of patients less than 60 years is estimated as 21 days (95% C.I. 12.82 to 29.32). The study also reveals that 50% of the patients got released in 25 days, about 40% in 20 days, while only 4% got released from the hospital in 10 days. Thus, the present study reflects that the positive Covid-19 patients of India have recovered on an average in 25 days. At present in India, around eight to nine thousand new cases of Covid-19 are diagnosed each day and if all of them have to stay on average 25 days then the situation in India with considerably limited hospitals, doctors and medical staff is going to be abysmal. It is also likely to consolidate to a certain extent the efforts for futuristic perusal of studies in such directions.
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